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CLAIMS TO INVENTION 



jjjJrJ|M-~ 1. An electro-optical glazing structure having reflection and 
transmission modes of operation tot selectively reflecting and 
transmitting electromagnetic radiat\on, respectively, said electro-optical 
glazing structure comprising: 

an electro-optical glazing panel of laminated construction, 
having first and second optical states \ of operation; and 

optical state switching means for switching said electro-optical 
glazing panel to said first optical state W operation in order to induce 
said electro-optical glazing structure into said reflection mode of 
|||| operation, and for switching said electro-optical glazing panel to said 
G3 second optical state of operation in ordento induce said electro-optical 
Wl glazing structure into said transmission mode of operation. 

S 2. The electro-optical glazing structure of claim 1, wherein said 

S electro-optical glazing panel comprises: S 

a first electrically-passive cholesteric ligdi d crystal (CLC) 
electromagnetic radiation polarizing panelf 

a second electrically-^tfssive C£C electromagnetic radiation 
polarizing panel; 
and 

an electrically-acti-^e 7t-phase retardation panel interposed 
between said first arnd^second electrically-passive CLC electromagnetic 



0^ 



x -y 1? it - 



^ 3. The electro-optical glazing structure of claim 2, wherein said first 

and second electrically-passive CLC electromagnetic radiation polarizing 
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panels reflect electromagnetic radiation having a ^rst circularly 
polarized state when said electro-optical glazipg panel is switched to 
said first optical state of operation, 

wherein said first and second elejefrically-passive CLC 
electromagnetic radiation polarizing /panels transmit electromagnetic 
radiation having a second circularly polarized state when said 
electro-optical glazing panel is switched to said first optical state of 
operation; and 

wherein said first/and second electrically-passive CLC 
electromagnetic radiation polarizing panels reflect or transmit without 
absorption electromagnetic radiation having either said first state or 
said second st^te when said electro-optical glazing panel is switched 
to said secern! optical state of operation. 



4. The electro-optical glazing structure of claim l^Avherein said 
electro-optical glazing panel comprises: 

a first electrically^acti ve cHolesteric Lkjuid crystal (CLC) 
electromagnetic radiation po^arj^ing 

a second electrically-active/CLC electromagnetic radiation 
polarizing panel; and 

an electrically-passive rc-phase retardation panel interposed 

between said first/^nd second electrically-active CLC electromagnetic 
radiation polarizing panels. 



5. T*frft^ electro-ontical/srtazine structure of claim 4. wherein said first 



and second efectri^al^^activ^ CLC electromagnetic radiation polarizing 
panels reflect electrom^g^ietic radiation having a first circularly 
polarized state when said e^ctro-optical glazing panel 
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ik switched to said first optical state of operation, wherein said first and 
second electrically-active CLC electromagnetic radiation polarizing 
panels transmit electromagnetic radiation having either 
a right\hand a second circularly polarized state and/or a wavelength 
outside said first prespecified bandwidth when said electro-optical 
glazing panel is switched to said first optical state of operation; and 

whereinv said first and second electrically-active CLC 
electromagnetic radiation polarizing panels transmit electromagnetic 
radiation having either said first state or said second state when 
said electro-optical glazing panel \ is switched to said second optical state 
of operation. 




6. The electro-optical glazin^gst^ucture of \jlaim 1, wherein said 
electro-optical glazing panel comprises: 

first and a second electrically passive single layer electromagnetic 



radiation polarizing panels; and 

an electrically-active 7c-phasg 

between said first and second elecj:trically\pas 
radiation polarizing panels. 



retardation panel interposed 
sive electromagnetic 



wherein said 



d crystaK (CLC) 



7. The electro-optical glazing stricture of cla 
electro-optical glazing panel comprises: 

a first electrically-active cholesteric liqu 
electromagnetic radiation polarizing panel; anc 

a second electrically-active CJ C electromagnetic, radiation 
polarizing panel adjacent said first electrically-active CLC 
electromagnetic radiation polarizing panel. 
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8.~\The electro-optical glazing structure of claim 7, 



wher&in said first electrically-active CLC electromagnetic radiation 
polarizing pa^el reflects electromagnetic radiation having a first 
circularly polarised state when said electro-optical glazing panel is 
switched to said frtst optical state of operation, and 

wherein said first elfcetrically-active CLC electromagnetic radiation 
polarizing panel transmit^ electr<(magn^fic\ radiation having a second 
circularly polarized (RHCP) \tate whefi said I electro-optical glazing 
panel is switched to said first optical state pf operation; 

wherein said second electr)nqally-activfe CLC electromagnetic 
radiation polarizing panel reflect^ electromagnetic radiation having said 
second state when said electro-cpt&cal ^lazi^ig panel is switched to said 
first optical state of operation, 

wherein said second electrjicfz 
radiation polarizing panels transl 
said first state when said electro-optical 
said first optical state of operation; and 

wherein said first and second electribally-active CLl 
electromagnetic radiation polarizing panels transmit more thah 50% of 
electromagnetic radiation having either said first state or said \second 
state when said electro-optical glazing panel is switched to said ^cond 
optical state of operation. 



ally-active 



its 



C electromagnetic 
electromagnetic radiation having 
lazing Vanel is switched to 



9. The electro-optical glazing structure of claim 1, which further 
comprises: 

a window frame for mounting said electro-optical glazing panel 
within a house or office building, or aboard a transportation vehicle. 
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10. The electro-optical glazing structure of claim 9, which further 
comprises: 

a electromagnetic-sensor mounted on said window frame, for 
sensing electromagnetic conditions; 

a battery supply mounted within said window frame, for 
providing electrical power; 

a electromagnetic-powered battery recharger mounted within 
said window frame, for recharging the battery; 

electrical circuitry mounted within said window frame, for 
producing glazing control voltages for switching said first and second 
optical states of operation; and 

a programmable micro-computer chip mounted within said 
window frame, for controlling the operation of said battery recharger 
and said electrical circuitry, and the production of said glazing control 
voltages as required by a radiation flow control program stored within 
said programmable microcontroller. 



11. Ttie electro-optical glazing structure of claim 1, further comprising: 
a frame roc an intelligent pair p£ sunglasses; and 

a pair of Itei^ optical g|4zing\elements supported within said 
frame, 

wherein each said optii^^elemekt is realized using said 
electro-optical glazing structure 1 of claim 1. 

\ 

12. An intelligent window systlm for liynamic^electromagnetic radiation 
control which comprises: 

a plurality of said electro-optical grazing structures o¥\claim 10, 



v 
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Bgr/us 



each modntexi^within >use or office building, or aboard a 
transportation vefil 



a central contiql 
electro-optical glazi a 



I stru< 



>uter for coordinating the operation of said 
Ptures 



^i3^^3. A composite electro-optical glazing structure^vlfich comprises: 
a plurality of said electro-optical glazija^structures of claim 1, 
stacked together as a composite eleptf^optical structure, 

wherein said composite^etectro-optical structure has more than 
two said optical states oJ^'operation which permit complex levels of 
m electromagnetic j^diation control. 



14\ A stereoscopic 3-D viewing device in the form of eyeglasses, 
comprising: 

a pak of optical elements positionable before the eyes of a user of 
said eyeglasseK each said optical element including said electro-optical 
-glazing structure ol claim 1, - / 

whereby said e^glasses qa<n control electromagnetic radiation 
during stereoscopic 3-D viewing pr monosaopic 2-D viewing of displayed 



images (i.e. virtual world vieA 
real world objects. 



na), or during stereoscopic viewing of 



15. An electro-optical glazing structure 
semi-transparent and greater tha 



50% 



ich has high reflection, 
□^parent modes of operation 



for improved control over the flqw| of electjromagqetic radiation within 
the solar region of the electromagnetic spectrum (i.e\Solar Spectrum). 



16. A reflective electro-optical glazing struc 



ture, in which tlk modes of 
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activated or switched, while avoiding the 
hanisms. 



operation can be 
use of energy absorbing 



17. The electro-optical glazing structure of claim 1, wherein the 
transmission of the visible portion of the electromagnetic spectrum is 
controlled and wherein the IR portion of the electromagnetic spectrum 
is reflected. 



§71 i 



l$v An electro-optical glazing structure, comprising an 
electKcally-active phase retardation panel interposed between a pair of 
single myer electrically-passive electromagnetic radiation polarizing 
panels, bot\ of which are capable of reflecting electromagnetic radiation 



r 

stated thereby a highly reflective state of 
operation and a \^mi-transp irent statev of operation are provided over 

sgion of the electromagnetic spectrum. 



of a first linear polarization 
operation and a 
the electromagnetic 



19.- An electro-optical gl 



electrically-active 7c-phase retardation panel interposed between a first 



and a second electrically-pa( 



ing structur % comprising an 



si ve ^electro magnetic radiation polarizing 



panel, the first panel reflecting electromagnetic radiation of a first linear 
polarization state, the second panel reflating electromagnetic radiation 
of a second linear polarization state, whereby a reflective state of 
operation and a semi-transparent state of oper^ion are provided over a 
region of the electromagnetic] spectrum 



20. The electro-optical glazing structure of claim 19, wherein the first 
and a second electrically-passive electromagnetic radiation^polarizing 
panels are single layer polarizing panels. 
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2X An electro-optical glazing structure, comprising an 
elechxically-passive 7t-phase retardation panel interposed between a 

pair of electrically-active CLC electromagnetic radiation polarizing 
panels, c(pth of which are capable of reflecting electromagnetic radiation 
of a first \ircularly polarized state, whereby a highly reflective state of 
operation ana, a highly transparent state of operation are provided over 
a region of the, electromagnetic spectrum. 

22. An electro-optical glazing structure, comprising a pair of 
electrically-active CL^electroriagneOiK radiation polarizing panels, one 
of which is capable of reflecting electromagnetic radiation of a first 
circularly polarized state and the/ other of which is capable of reflecting 
electromagnetic radiation of a\ l&econd ci rcularly polarized state, 



whereby a highly reflective sta 
state of operation are provided 
spectrum. 



of operation and a highly transpare nt 
jr a region of the electromagnetic 



viewing panel constructed from 
claiV 1, wherein the 



23. An actively-controlled winci<bw or 
the electro-optical glazing structure of 

transmission and reflection of eiectromdgneti<\ radiation, can be 
dynamically controlled over a brpad-band regioii of the electromagnetic 
spectrum, from greater than 50% transmission to\high reflection. 

the electro-optical glazing structure of claim 1, wherein the 
electromagnetic radiation over the IR region of the electronaagnetic 
spectrum can be reflected, rather than absorbed, reducing the 
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terri^erature cycle range which the window structure is required to 
undergo. 



25. An intelligent window system for installation within a house or 
office building, or aboard a transportation vehicle such as an airplane or 
automobile, wherein an electro-optical glazing structure of claim 1 is 
supported withirk a prefabricated window frame, within which are 
mounted: a electromagnetic-sensor for sensing electromagnetic 
conditions in the outsside environment; a battery supply for providing 
electrical power; a electromagnetic-powered battery recharger for 
recharging the battery; eltectrical cin&itfy for producing glazing control 
voltages for driving the el^ctrically|^tive e^ments of the 
electro-optical glazing supported wi 
micro-computer chip for controlling 
recharger and electrical circuitry a 



hin the window frame; and a 
the operation of the battery 



voltages as required by a radiatjfon 
the programmed microcontroller 



d the production of glazing control 
ow control program stored within 



26. The electro-optical glazing structure oAalaim 1 which is designed 
for integration within the heating/cooling system of a house, office 
building, factory or vehicle in order to contiol the flow of broad-band 
electromagnetic radiation through\/the electro-optical window structure, 
while minimizing thermal loading upon the heating/cooling system 
thereof. 



27. An intelligent pair of shutter glasses, in which each ototical element 
is realized using an electro-optical glazing structure of claim \ fashioned 
to the dimensions of a shutter glass frame. 
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28. The electro-optic glazing structure of claim 1, further comprising: 

a reflecting layer for reflecting infrared light, wherein the 
electro-optic glazing structure of claim 1 controls the 
transmission and reflection of visible light. 

29. The electro-optic glazing structure of claim 1, further comprising: 
a reflecting layer for reflecting UV light, wherein the electro-optic 
glazing structure of claim 1 controls the transmission and reflection of 
visible light. 

30. The electro-optic glazing structure of claim 1, further comprising: 

a electro-optic glazing structure which controls the transmission and 
reflection of IR light, wherein the electro-optic glazing structure of claim 
1 separately controls the transmission and reflection of visible light. 

31. The electro-optic glazing structure of claim 1, further comprising: 

a electro-optic glazing structure which controls the transmission 
and reflection of visible light, wherein the electro-optic glazing structure 
of claim 1 separately controls the transmission and reflection of IR light. 

32. An electro-optical glazing structure having reflec^jAoli and 
transmission modes of operaffioiOoK selecti^ly'reflecting and 
transmitting electromagnetic radii«on<^fespectively, the electro-optical 
glazing structure comprising;^^ 

an electro-optica'I^panel of multilayer construction, having first 
and second optical states of operation; 
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optical state switching means for switching the elee£ro-optical 
panel to the first optical state of operation in order to^induce the 



electro-optical glazing structure ftato $he reflection mode of operation, 
and for switching the electro-op tiqaKpanel-^o the second optical state of 
operation in order to induce tfre ^electro-optical glazing structure into the 
transmission mode of operation, and 

means for further controlling electromagnetic radiation incident 
on the c\cciio^d^^\ panel. 



33. /The electro-optical glazing structure of claim 32, wherein the means 
for furtheo^ controlling >tli£\ electromagnetic radiation comprises a means 
for reflecting^k^larly polkrized light. 



34. The electro-optical 
for reflecting circularly 
crystal (CLC) reflector 



glazihjg^structure of claim 33, wherein the means 
polarized light comprise a cholesteric liquid 



35. The electro-optical glazing structure of claim 32, wherein the means 
for further controlling the \le^troiwagnetic radiation comprises a 
scattering layer for controll^my scattering light. 

36. The ..electro-optical glazing~§tructure of claim 35, wherein the 
scattering laye*^compnses SL fluid Vnedium containing a large plurality of 
anisotropically shape3^^jeats for opntrollably scattering light, the 

lky\ shaped \c 



orientation of anisotropicaMyl 



\objects controllable by a field. 



37. The electro-optical glazdhg structure of claim^S^x, wherein the 
anisotropically shaped objectsM are micrpn size sheets of rSfl^cting 
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faterial. 



38. THie electro-optical glazing structure of claim 37, wherein the 
micronVsize sheets of reflecting material are multilayer polymer 
reflectors,. 



39. The electro-optical glazing structure of claim 37, wherein the 
micron size sheets of reflecting material are cholesteric liquid crystal 
(CLC) reflectors. 



40. The electro-optidal glazing structure of claim 35, wherein the 
scattering layer comprise^ a polymerized /polymer region containing a 
large plurality of inclusions\of liquid crystal material. 

41. The electro-optical glazing \truoture of claim 40, wherein the 



scattering layer comprises a polyi 
layer. 



/ 



42. The electro-optical glazing Mru 
scattering layer comprises a miXjtur^ 
material. 



43. The electro-optical glazing structure of c 



dispersed 



liquid crystal (PDLC) 



:ture Vf clcim 35, wherein the 
of a polymer and a liquid crystal 



o\i s 



scattering layer may be made nonf scattering 
electric field. 



aim X2, wherein the 
inder me influence of an 



44. The electro-optical glazing structure of claim 32, wherem the means 
for further controlling the electromagnetic radiation comprisesVa 
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mixture\f a polymer and a liquid crystal material. 



mixture of polymer 



45. The electro-optical glazing structure of claim 44, wherein the 



A 



electromagnetic radiation incident on the electro-optical panel when an 
electric field is inmuffed in the mixture. 



46. The electro-optical glazi 



d crystal material is transparent to the 



structure of claim 44, wherein the 



pr and liqujd\rystal material reflects a portion of the 



mixture of polym 

electromagnetic raaiktion incident N^n the electro-optical panel when no 
electric field is induced in the mixture. 



47. An electro-optical glazing structure having reflection and 
transmission modes of operation for selectively reflecting and 
transmitting electromagnetic radiation, respectively, the electromagnetic 
radiation having a first and a second linear polarization, the 
electro-optical glazing structure comprising: - 

an electro-optical panel having first and second optical states of 
operation; and \ 

optical state switching means for\ switching the electro-optical 
panel to the first optical state of operation in order to induce the 
electro-optical glazing structure into the reflection mode of operation, 
and for switching the electro-optical panel^to the second optical state of 
operation in order to induce the electro-optical glazing structure into the 
transmission mode of operation, \ 



wherein the electro-optical panel comprises 



\ 



\ 



a sheet having a large plurality of paks of layers parallel to a 
surface of the sheet, each pair of layers having a difference between the 



105 



AMENDED SHEET 



PC] 



nMJS 98/0368 8 
EA/US 0 5 APR 1999 



materials in each layer of the pair, the difference being^hi the index of 
refraction for electromagnetic radiation having t ^the first linear 
polarization, wherein there is little difference in the index of refraction 
for electromagnetic radiatior^having the second linear polarization, the 
total thickness of eacjh^pair of layers in the large plurality of layers 
varying non^lirfearly across the sheet. 



48. The ^ectro-optical giaSftig structure of claim 47, wherein the 
nel furrne 



electro-optical 
electromagnetic radlatioi 

49. The electro-optical g 
electro-optical panel comp 
material. 



ler reflects circularly polarized 



azing structure of claim 48, wherein the 
-ises a ckoleSteric liquid crystal (CLC) 



T5jT>50. The electro-optical glazing structure of claim 47, wherein thE 

electro-optical panel selectively transmits- and reflects electromagnetic 
radiation of a first bandwidth of the\EM spectrum, further comprising a 



reflector of EM radiation which reflects radiation in a second bandwidth 
of the EM spectrum, the reflector of EM radiation comprising a sheet 



:\ts 
EM 

having a large plurality of pairs of layers parallel to a surface of the 



e^s 



sheet, each pair of layers having a difference in the index of refraction 
between the materials in each layer of th^ pair. 

51. The electro^optical glazing-^^tructure of claim 50, wherein the 
reflector of EM radialkwu^mprises aNsheet having a large plurality of 
pairs of layers parallel to a sy^aCe-^Qflhe sheet, each pair of layers 
having a difference in the indek of refractTtrn^etween the materials in 
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tal thickness of each pair of layers in the 
non linearly"" across the sheet. 



each layer of the pai 
large plurality of layers 



52. The electro-optical glazing sltrycUire^of ^claim 47, further comprising 
a controllable scattering^lSy^r- 



The electro-optical glazing structure of claim 52, wherein the 
controllable scattering layer comprises a fluid medium containing a 
large plui^lity of anisotropically shaped objects for controllably 
scattering lighj^, the orientation oi\ anisotropically shaped objects 
controllable by aN^ield. 



54. The electro-optical 
electrooptic panel further 
polarized light. 



izing structure of claim 47, wherein 



mses 



55. The electro-optical glazing structi re of claim- 54, wherein- the means 



for reflecting circularly polarized light 
crystal (CLC) reflector. 



means for reflecting circularly 



comprise a cholesteric liquid 



56. The electro-optical glazi 
electro-optic panel further cq 
scattering- light: 




cture of claiii^^ 

ises a scattering layer for controllably 



57. Tfie^electro-optical sCzh^g structure of claim 56, wherein the 




scattering layer co 
anisotropically shaped 
orientation of anisotropicklly sha 



medium containing a large plurality of 
controllably scattering light, the 



controllable by a field. 
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5\ The electro-optical glazing structure of claim 57, wherein the 
anisotropically shaped objects are micron size sheets of reflecting 
materral. 



59. The electro-optical glazing structure of claim 58, wherein the 
micron size sheets of reflecting material are multilayer polymer 
reflectors. 

\ 

60. The electro-optical glazing structure \>f claim 58, wherein the micron 
size sheets of reflecting\material/are chole^teric liquid crystal (CLC) 
reflectors. 

61. The electro-optical glazing \tructure of clkim 56, wherein the 



scattering layer comprises a 



polymerized polvmer region containing a 



large plurality of inclusions I of liquid crystal 



62. The electro-optical glazing structure Vf c 
scattering layer comprises aj f olymer disper^ 1 liquid crystal (PDLC) 
layer. 



naterial. 



aim 61, wherein the 



63. The electro-optical glazinfe structure of c 
scattering layer comprises a mixture of a pol 
material. 



aim wherein the 
/mer anck a liquid crystal 



64. The electro-optical glazing structure of claim 63, wherein\the 
scattering layer may be made non scattering under the influence^ of an 
electric field. 
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65. The el\ctro-optical glazing structure of claim 47, wherein the 
electro-opti^iihpanel further comprises a layer of a mixture of a 
polymer and |T liquid crystal material. 



66.\The electro-optical^-glazing structure of claim 65, wherein the 
mixture W polymer irand liquid crystal material is transparent to the 
electromagnetic radiation inbident on the electro-optical panel when an 
electric field is mduced in Che mixture. 



67. The electro-optical g 
mixture of polymer £ nd liqui 
electromagnetic radia 



zihg 



structure of claim 65, wherein the 
^rystal material reflects a portion of the 
rftion incitient^on the electro-optical panel when no 
electric field is induced in the mixture 



Qufjjp^^^ 6%. An electro-optical glazing structure having total-reflection and 
ST" total-transmission modes of operation for selectively reflecting and 
y;| transmitting electromagnetic radiation without absorption, respectively, 
said electro-optical glazing comprising: 

an electro-optical panel of laminated construction, having first and 
second optical states of operation; and\ 

optical state switching means for switching said electro-optical 
panel to said first optical state of operation in order to induce said 
electro-optical glazing into said total-reflection mode of operation, and 
for switching said electro-ootical nanel to said second optical state of 

\ 

operation in order to induce said electro-optical glazing into said total- 
transmission mode of operation, 1 

wherein electromagnetic radiation within a first prespecified 
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bandwidth falling incident upon said electro-optical panel is totally 
Teflected from l said "electro-opticaT panel without absorption when "said 
electro-optical panel is switched to said first optical state of operation, 
and 

wherein electromagnetic radiation within a second prespecified 
bandwidth falling incident upon said electro-optical panel is totally 
transmitted through said electro-optical panel without absorption when 
said electro-optical panel is switched to said second optical state of 
operation. 

69. The electro-optical glazing structure of claim 68, wherein said first 
prespecified bandwidth comprises the infrared (IR) portion and ultra- 
violet (UV) portions of the electromagnetic spectrum, and said second 
prespecified bandwidth comprises said IR portion, said UV portion and 
the visible portion of the electromagnetic spectrum. 



707 X^The "electro-optical "glazing structure of claim 68, wherein said 
electro-optical panel comprises,: 

a first electrically-passive \cKolesteri6y liquid crystal (CLC) 
electromagnetic radiation polarising panel; 

a second electricalfy-passiv^ CLC electromagnetic radiation 
polarizing panel; and an el^lridally-active rc-\phase retardation panel 
interposed between said first and|£&qond electjically-passive CLC 
electromagnetic radiation polarizing panfe^s. 



71. The electro-optical glazing st^uoture of clainji 7 
wherein said first and secon/d electrically 




passive 

electromagnetic radiation polarizing panels totally reflect 
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absorption electromagnetic radiation having a left hand circularly 
polUjized ^LHCP) state and a wavelength within said first prespecified 
bandwidth when said electro-optical panel is switched to said first 
optical state of\ operation, 

wherein\saul first[~and^e&ond electrically-passive CLC 
electromagnetic r^di'aticrr polarizmg panels transmit without absorption 
electromagnetic radialiaiy having ekher a right hand circularly polarized 



(RHCP) state and/or 
bandwidth when said 
optical state of opera 



a wavelength outside said first prespecified 



electroroptical 
ion; and 



wherein said fins! and se\onck 
electromagnetic radiatka polarizing 
electromagnetic radiation having eithe 



panel is switched to said first 



state and a wavelengths within said 
when said electro-opticalj panel is sw 
of operation. 



electrically-passive CLC 

V 

panels transmit without absorption 

saidXHCP state or said RHCP 
second prespecified bandwidth 

ft " "™ M "•" 



72. The electro-optical glazing ^structure of claim 68, wherein said 
electro-optical panel comprises: \ 

a first electrically-active cholesteric liquid crystal (CLC) 
electromagnetic radiation polarizing panel; 

a second electrically-actiVe CLC Electromagnetic radiation 
polarizing panel; and an electrically-passive jc-phase retardation panel 

interposed between said first and second electrically-active CLC 
electromagnetic radiation polarizing panels. 



73. The electro-optical glazh 

wherein said first and seco 1 




re of claim 72, 
ctrically-active CLC 
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electromagnetic radiation polarizing panels totally reflect without 
absorption electromagnetic radiation having "a left hand circularly 
polarized (LHCP) state and a wavelength within said first prespecified 
bandwidtn\ when said electro-optical panel is switched to said first 
optical state\of operation, 

wherein \aid first and second electrically-active CLC 
electromagnetic radiation polarizing panels transmit without absorption 
electromagnetic radration having either a right hand circularly polarized 
(RHCP) state and/or £k wavelength outside said first prespecified 
bandwidth when said electro-optical p^nel\is switched to said first 
optical state of operation; afcul 

wherein said first and s^conctf electrically-active CLC 
electromagnetic radiation polarizing panels jransmit without absorption 
electromagnetic radiation having either said L 



state and a wavelength within 
when said electro-optical panel 
of operation. 




jcond 



switcl 



prespecified bandwidth 
to said second optical state 



[CP state or said RHCP 



aim\72, 

y-actWe CLC 
totally reflect without 



74. The electro-optical glazing structure of c 
wherein said first and second electrics 
electromagnetic radiation polarizing panels 

absorption electromagnetic radiation having \a right hahd circularly 
polarized (RHCP) state and a wavelength within said firsKprespecified 
bandwidth when said electro-optical panel is switched to sarc^ first 
optical state of operation, 

wherein said first and second electrically-active CLC 
electromagnetic radiation polarizing panels transmit without absorption 
electromagnetic radiation having either a left hand circularly polarizec 
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^HCP) state and/or a wavelength outside said first prespecified 
ba\dwidth when said electrd-opticar panel is switched to said first 
optical state of operation; and 

/herein said first and second electrically-active CLC 
electromagnetic radiation polarizing panels transmit without absorption 
electromagnetic radiation having either said LHCP state or said RHCP 
state and a Vavelength within said second prespecified bandwidth 
when said electro-optical panel is switched to said second optical state 
of operation. 

75. The electro-optical glazinj structure of claim 68, wherein said 
electro-optical panel cornprises 

a first electrically-active cholestferic liauid crystal (CLC) 
electromagnetic radiation poWizing/ panel; and 

a second electrically-activet CLC electromagnetic radiation 
polarizing panel adjacent said firlb electricallyiactive CLC 
electromagnetic ' radiation polafizipgX panel: 



76. The electro-optical glazing str 



wherein said first electrica 
polarizing panel totally reflects 
radiation having a left hand circu 



cture\>f claim 75, 



1 ^-active ^LC j electromagnetic radiation 
without absorption electromagnetic 
Utly polarized^LHCP) state and a 



wavelength within said first prespecified bandwddtti when said electro- 
optical panel is switched to said fi-st optical state of operation, and 

wherein said first electrically-active CLC electromagnetic radiation 
polarizing panels transmits without absorption electromagnetic 
radiation having either a right hand circularly polarized (KHCP) state 
and/or a wavelength outside said first prespecified bandwidth when 
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saW electro-optical panel is switched to said first optical state of 
operation; 

^wherein said second electrically-active CLC electromagnetic 
radiation polarizing panel totally reflects without absorption 
electromagnetic radiation having said RHCP state and a wavelength 
within sai\ first prespecified bandwidth when said electro-optical panel 
is switched to said first optical state of operation, and 

wherein\said second electrically-active CLC electromagnetic 
radiation polarizing panels transmits without absorption 
electromagnetic radiation paving either said LHCP state and/or a 



wavelength outside \said 
optical panel is switc 



electromagnetic radiation 



respect 



ied bandwidth when said electro- 
id first optical state of operation; and 
wherein said first\a!nd' second electrically-active CLC 



/ 



/polarizing pan&ls transmit without absorption 
electromagnetic radiation Having either saifl LHCP state or said RHCP 
state and a wavelength wittmi said second prespecified bandwidth 
when said electro-opticaL panel\is switchep to said second optical state 
of operation. 



1 



78 th^ ftlftr.trn-ont.ical plaaine structure 



ing structure 



77. The electro-optical gla 
comprises: 

a window frame for\ inounting sai 
house or office building, or 



of claim 68, which further 



electro-optical panel within a 
aboard a transportation vehicle. 



of cbim 77, which further 



comprises: 

a electromagnetic-sensor mounted d[n said Window frame, for 
sensing electromagnetic conditions; 
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battery supply mounted within said window frame, for 
providing electrical power; 

a e\ectromagnetic-powered battery recharger mounted within said 
window frafcpe, for recharging the battery; 

electrical cir]icuitnl mounted within said window frame, for 
producing glazing/ control voltages for switching said first and second 
optical states of o^ratlon; and 

a programmable / micro-computer chip mounted within said 
window frameL tfor ccmtrolling the operation of said battery recharger 
and said electrical circuitry, and the production of said glazing control 
voltages as required by a radiation flow control program stored within 
said programmable microcontroller. 



79. An intelligent pair of sunglasses, comprising: 
a frame; and 

a pair of optical element supported within said frame, 
wherein each said "optical element is realized using said electro- 
optical glazing structure of claim 1. 



life 



80. An^intelligent window system for dynamic electromagnetic radiation 
control wmfch comprises: 

a plurality of^said elecWo-optical\ glazing structures of claim 11, 
each mounted within a Ro^seAor office Building, or aboard a 
transportation vehicle; and 

a central control computer for coordinating the operation of said 
electro-optical glazing structures. 



81. An composite electro-optical glazing structure which^comprises: 
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a plurality of said electro-optical glazing structures of claim 1, 
stacked together as a composite electro-optical structure, 

lerein said composite electro-optical structure has more than 
two said\ptical states of operation which permit complex levels of 
electromagnetic radiation control. 



82. A stereoscopic^ 
comprising: x . 

a pair of opMcal el 
said eyeglasses, 



3-D viewing device in the form of eyeglasses, 

ents positionable before the eyes of a user of 



each said optic*^ element including said electro-optical glazing 
structure of claim 1, 



whereby said eyeglasses can 



during stereoscopic 3 
images (i.e. virtual 
real world objects. 



D\ viewing or 



Jtorl. 



83. An electro-optical* 



vie^Aing), 



ontrol electromagnetic radiation 
Aionoscopic 2-D viewing of displayed 
or during stereoscopic viewing of 



glazing stri 



.c ture which has total-reflection, 



semi-transparent and totally transparent modes of operation for 
improved control over the flow of e ectromagnetic radiation within the 
solar region of the electromagnetic spectru^ (i.e. Solar Spectrum). 

84. An electro-optical glazing ,^irrr©<ure, in which the ^jnodes^bf 
operation can be electrically-acti^E?^^ while avoiding the 

use of energy a^sor^ing--^rechanisms. 



85. An electro-opti 
operation, including 




structure having a broad band of 
le and UV portions of the 
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electromagnetic spectrum. 



86. Atj electrically-active -phase retardation panel interposed between 
a pair electrically-passive electromagnetic radiation polarizing panels, 
both of Wfcich are capable of reflecting electromagnetic radiation of a 
certain polarization state, whereby a totally reflective state of operation 
and a semi-transparent state of operation are provided over the 
electromagnetic^ region of the electromagnetic spectrum. 



87. An electro-optical glazing structure, comprising an electrically-active 
-phase retardation panel interposed between a pair of electrically- 
passive electromagnetic radiation polarizing panels, both of which are 
capable of reflecting electromagnetic radiation of a linear polarization 
state, whereby a totally \eflect .yef state of operation and a semi- 

;/are provided ov\pr the electromagnetic 
spectrum. 



transparent state of operation 
region of the electromagneti 



88. An electro-optical glazing 



structure, comprising an electrically-active 
n-phase retardation panel interjposed between a pair of electrically- 
passive electromagnetic radiation polarizing panels, both of which are 
capable of reflecting electromagnetic radiation of a linear polarization 
state, one is parallel to othe\ri whereby a totally ifeflective state of 
operation and a semi-transparent state of operation are provided over 
the electromagnetic region of the electromagneticXspectrum. 



89. An electro-optical glazing structure, comprising a^ electrically- 
active 7t-phase retardation panel interposed between a pafK of 
electrically-passive electromagnetic radiation polarizing panelsv both of 
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hich are capable of reflecting electromagnetic radiation of a linear 
polarization state, one is perpendicular to other, whereby a totally 
reflective state of operation and a semi-transparent state of operation 
are provided over the electromagnetic region of the electromagnetic 
spectrumN 



90. An electWoptical glazing structure, comprising an electrically- 
active rc-phase retardation panel interposed between a pair of 
electrically-passive Vholesteric liquid crystal (CLC) electromagnetic 
radiation polarizing panels, both of which are capable of reflecting 
electromagnetic radiatiorK of a LHCP state, whereby a totally reflective 
state of operation and a semi-transparer^t-s^ate of operation are 
provided over the electromagnetic Vegion of the electromagnetic 
spectrum. 



91. An electro-optical glazing stru 



ire, comprising an electrically- 



active 7i-phase retardation panel interposed between a pair of 
electrically-passive CLC electromagnetic radiation riolarizing panels, 
both of which are capable of reflecting! elechx>magnetic radiation of a 
RHCP state, whereby a totally reflective! state of operation and a semi- 
transparent state of operation are proyi^ed over 
the electromagnetic spectrum. 



►road-band region of 



92. An electro-optical glazing structure, comprising ^n electrically-active 
n -phase retardation panel interposed between a pair of eiexyxicaiiy- 
passive CLC electromagnetic radiation polarizing panels, one of\which is 
capable of reflecting electromagnetic radiation of the LHCP state\and the 
other of which is capable of reflecting electromagnetic radiation oK the 
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RHCP state, whereby a totally reflective state of operation and a semi- 
transparent state of operation are provided over a broad-band region of 
the electromagnetic spectrum. 



93. An electro\pptical glazing structure, comprising an electrically- 
passive rc-phase retardation panel interposed between a pair of 

electrically-active C^C electromagnetic radiation polarizing panels, both 
of which are capable "^of reflecting electromagnetic radiation of the LHCP 
state, whereby a totally\reflective state of operation and a totally 
transparent state of operation are provided over a broad-band region of 
the electromagnetic spectri 

94. An electro-optical structure^ comprising an electrically-passive n- 

phase retardation panel interposed between a hair of electrically-active 
CLC electromagnetic radiation polarmngy panels, both of which are 
capable of reflecting electromagnetic rWiation of the RHCP state, 
whereby a totally reflective state of operation an<J a semi-transparent 



state of operation are provided over a 
electromagnetic spectrum. 

95. An electro-optical glazing structure 



oad-band 



comprising 



active CLC electromagnetic radiation polarizing pane 



capable of reflecting electromagnetic rad 
other of which is capable of reflecting e 



region of the 



tion 



of tMe 



a pair of electrically- 
, one of which is 
CP state and the 



ctromagn^tic radiation of the 



RHCP state, whereby a totally reflective state ot operation \and a totally 
transparent state of operation are provided over a Ey° a d-bai\d region of 
the electromagnetic spectrum. 
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96. An actively-controlled window or viewing panel constructed from 
the electro-optical glazing structure of the present invention, wherein 
the transmission of electromagnetic radiation can be dynamically 
controlled over a broad-band region of the electromagnetic spectrum, 
between 50% transmission to 100^% reflection and between 100% 
transmission to 100% reflection. 



97. An actively-controlled window or viewing panel constructed from 
an electro-optical glazing structure,! wherein the transmission of 
electromagnetic radiation over the UV and IR regions of the 
electromagnetic spectrum can be totally reflected, rather than absorbed, 
reducing the temp^ature cy£ie range*, which the window structure is 
required to undergo. 

98. An actively-controlled window or\ viewing panel constructed from 
an electro-optical glazing structures, wherein only UV and IR radiation 
is reflected at the window surface, while electromagnetic radiation over 
the visible band is transmitted to the interior environment being 
maintained under thermal control. 



99. An intelligent window system for installation within a house or 

t 

office building, or aboard a transportation vehicle such as an airplane or 

\ 

automobile, wherein an electro-optical glazing structure thereof is 

t 

supported within a prefabricated window frame, within which are 

mounted: a electromagnetic-sensor for sensing electromagnetic 

\ 

conditions in the outside environment; a battery supply for providing 
electrical power; a electromagnetic-powered jbattery recharger for 
recharging the battery; electrical circuitry for ^producing glazing control 
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voltages for driving the electrically-active elements of the electro- 
optical glazing supported within the window frame; and a micro- 
computer chip for controlling the operation of the battery recharger and 
electrical circuitry and the production of glazing control voltages as 
required by a radiation flow control program stored within the 
programmed microcontroller. 
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100. An eleSlfe-optical 
integration within tlte^he^i^/cd 
factory or vehicle in orde 
electromagnetic radiation /throu 



window structure which is designed for 

ling system of a house, office building, 
.phtrol the flow of broad-band 

electro-optical window structure, 



while minimizing thermal 
thereof. 



loadir|g upis^\the heating/cooling system 



101. An intelligent pair of shutter glasses, in which each optical 
element is realized using '^^li^lecbroVoptical glazing structure fashioned 
to the dimensions of a shutter^^^lass vframe. 




